
 

 

Appendix B 

Design Charts And Formulas Used For Wind Wave Runup Analysis



WIND WAVE-RUNUP AND WIND SETUP CALCULATIONS AT WEBB TRACT
1. Data for "fastest mile of record" are from generalized charts published by USACE (1976) and USBR (1981).
2. Wave runup calculation procedures are from Shore Protection Manual by USACE (1984).
3. Reservoir setup calculation procedures are from Freeboard Criteria and Guildlines by USBR (1981).

Short Medium Long Frank Tk
Fetch (miles) = 0.34 0.60 1.29 3.22  => input

Fastest Mile Speed (overland @ 25-ft. level), mph = 60 60 60 60  => input
1-mile travel time (Figure 3-12), seconds = 60 60 60 60

Ut/U3600 (Figure 3-13) = 1.240 1.240 1.240 1.240  => input
One-hour avg. speed (Ut=3600)= 48.4 48.4 48.4 48.4

Ut=3600s/U3600 (60 min. duration, Fig. 3-13) = 1.000 1.000 1.000 1.000
                                                                            Ut=3000s/U3600 (50 min. duration, Fig. 3-13) = 1.000 1.000 1.000 1.000
                                                                            Ut=2820s/U3600 (47 min. duration, Fig. 3-13) = 1.004 1.004 1.004 1.004

Ut=2400s/U3600 (40 min. duration, Fig. 3-13) = 1.005 1.005 1.005 1.005
Ut=1800s/U3600 (30 min. duration, Fig. 3-13) = 1.010 1.010 1.010 1.010
Ut=1200s/U3600 (20 min. duration, Fig. 3-13) = 1.020 1.020 1.020 1.020
Ut=600s/U3600 (10 min. duration, Fig. 3-13) = 1.047 1.047 1.047 1.047

Calculate Wave Characteristics (for Deep Water Conditions I.e. d/L > 1/2):
Short Medium Long Frank Tk Short Medium Long Frank Tk Short Medium Long Frank Tk

Average Speed (mph) Over Water Adj. = 0.9 (fetch < 10 mi.) Calculate UA (mph)
60-minute duration = 48.4 48.4 48.4 48.4 43.5 43.5 43.5 43.5 61.1 61.1 61.1 61.1
50-minute duration = 48.4 48.4 48.4 48.4 43.5 43.5 43.5 43.5 61.1 61.1 61.1 61.1
47-minute duration = 48.6 48.6 48.6 48.6 43.7 43.7 43.7 43.7 61.4 61.4 61.4 61.4
40-minute duration = 48.6 48.6 48.6 48.6 43.8 43.8 43.8 43.8 61.5 61.5 61.5 61.5
30-minute duration = 48.9 48.9 48.9 48.9 44.0 44.0 44.0 44.0 61.9 61.9 61.9 61.9
20-minute duration = 49.4 49.4 49.4 49.4 44.4 44.4 44.4 44.4 62.6 62.6 62.6 62.6

10-minute duration = 50.7 50.7 50.7 50.7 45.6 45.6 45.6 45.6 64.7 64.7 64.7 64.7
FETCH LIMITED

Calculate Hmo (feet) Calculate Tm (seconds) Calculate t (hours)
60-minute duration = 1.07 1.42 2.09 3.30 1.54 1.86 2.40 3.25 0.20 0.29 0.48 0.89
50-minute duration = 1.07 1.42 2.09 3.30 1.54 1.86 2.40 3.25 0.20 0.29 0.48 0.89
47-minute duration = 1.08 1.43 2.10 3.32 1.54 1.86 2.40 3.26 0.20 0.29 0.48 0.89
40-minute duration = 1.08 1.43 2.10 3.32 1.54 1.86 2.40 3.26 0.20 0.29 0.48 0.89
30-minute duration = 1.09 1.44 2.11 3.34 1.54 1.86 2.41 3.26 0.20 0.29 0.48 0.88
20-minute duration = 1.10 1.46 2.14 3.38 1.55 1.87 2.42 3.28 0.20 0.29 0.48 0.88

10-minute duration = 1.13 1.51 2.21 3.49 1.57 1.89 2.44 3.31 0.19 0.28 0.47 0.87
FULLY DEVELOPED

Calculate Hmo (feet) Calculate Tm (seconds) Calculate t (hours)
60-minute duration = 60.5 60.5 60.5 60.5 22.64 22.64 22.64 22.64 55.27 55.27 55.27 55.27
50-minute duration = 60.5 60.5 60.5 60.5 22.64 22.64 22.64 22.64 55.27 55.27 55.27 55.27
47-minute duration = 61.1 61.1 61.1 61.1 22.76 22.76 22.76 22.76 55.54 55.54 55.54 55.54
40-minute duration = 61.2 61.2 61.2 61.2 22.78 22.78 22.78 22.78 55.61 55.61 55.61 55.61
30-minute duration = 62.0 62.0 62.0 62.0 22.92 22.92 22.92 22.92 55.95 55.95 55.95 55.95
20-minute duration = 63.5 63.5 63.5 63.5 23.20 23.20 23.20 23.20 56.63 56.63 56.63 56.63

10-minute duration = 67.7 67.7 67.7 67.7 23.96 23.96 23.96 23.96 58.48 58.48 58.48 58.48

Calculate Runup and Setup: k (Fig. 7-13) for Ho'=1.5' - 4.5' = 1.056 Short Medium Long Frank Tk
ds/Ho' >3 Cot (theta) = 6 R/Ho' (Fig. 7-12) = 0.66 k  (Fig. 7-13) for Ho'=4' - 12' = 1.072 Cot (theta ) = 6

Ho'/gT2 Runup (uncorrected) Runup (corrected for scale effects) Runup (corrected for riprap)
60-minute duration = 0.014 0.013 0.011 0.010 0.7 0.9 1.4 2.2 0.7 1.0 1.5 2.3 0.2 0.3 0.5 0.7
50-minute duration = 0.014 0.013 0.011 0.010 0.7 0.9 1.4 2.2 0.7 1.0 1.5 2.3 0.2 0.3 0.5 0.7
47-minute duration = 0.014 0.013 0.011 0.010 0.7 0.9 1.4 2.2 0.8 1.0 1.5 2.3 0.2 0.3 0.5 0.8
40-minute duration = 0.014 0.013 0.011 0.010 0.7 0.9 1.4 2.2 0.8 1.0 1.5 2.3 0.2 0.3 0.5 0.8
30-minute duration = 0.014 0.013 0.011 0.010 0.7 1.0 1.4 2.2 0.8 1.0 1.5 2.3 0.2 0.3 0.5 0.8
20-minute duration = 0.014 0.013 0.011 0.010 0.7 1.0 1.4 2.2 0.8 1.0 1.5 2.4 0.2 0.3 0.5 0.8

10-minute duration = 0.014 0.013 0.012 0.010 0.7 1.0 1.5 2.3 0.8 1.1 1.5 2.4 0.3 0.3 0.5 0.8

Calculate Runup and Setup: k (Fig. 7-13) for Ho'=1.5' - 4.5' = 1.072 Short Medium Long Frank Tk
ds/Ho' >3 Cot (theta) = 5 R/Ho' (Fig. 7-12) = 0.79 k  (Fig. 7-13) for Ho'=4' - 12' = 1.093 Cot (theta ) = 5

Ho'/gT2 Runup (uncorrected) Runup (corrected for scale effects) Runup (corrected for riprap)
60-minute duration = 0.014 0.013 0.011 0.010 0.8 1.1 1.7 2.6 0.9 1.2 1.8 2.8 0.3 0.4 0.6 0.9
50-minute duration = 0.014 0.013 0.011 0.010 0.8 1.1 1.7 2.6 0.9 1.2 1.8 2.8 0.3 0.4 0.6 0.9
47-minute duration = 0.014 0.013 0.011 0.010 0.9 1.1 1.7 2.6 0.9 1.2 1.8 2.8 0.3 0.4 0.6 0.9
40-minute duration = 0.014 0.013 0.011 0.010 0.9 1.1 1.7 2.6 0.9 1.2 1.8 2.8 0.3 0.4 0.6 0.9
30-minute duration = 0.014 0.013 0.011 0.010 0.9 1.1 1.7 2.6 0.9 1.2 1.8 2.8 0.3 0.4 0.6 0.9
20-minute duration = 0.014 0.013 0.011 0.010 0.9 1.2 1.7 2.7 0.9 1.2 1.8 2.9 0.3 0.4 0.6 0.9

10-minute duration = 0.014 0.013 0.012 0.010 0.9 1.2 1.7 2.8 1.0 1.3 1.9 3.0 0.3 0.4 0.6 1.0

k (Fig. 7-13) for Ho'=1.5' - 4.5' = 1.093 Short Medium Long Frank Tk
ds/Ho' >3 Cot (theta) = 4 R/Ho' (Fig. 7-12) = 0.98 k  (Fig. 7-13) for Ho'=4' - 12' = 1.115 Cot (theta ) = 4

Ho'/gT2 Runup (uncorrected) Runup (corrected for scale effects) Runup (corrected for riprap)
60-minute speed = 0.014 0.013 0.011 0.010 1.1 1.4 2.0 3.2 1.1 1.5 2.2 3.5 0.4 0.5 0.7 1.1
50-minute speed = 0.014 0.013 0.011 0.010 1.1 1.4 2.0 3.2 1.1 1.5 2.2 3.5 0.4 0.5 0.7 1.1
47-minute speed = 0.014 0.013 0.011 0.010 1.1 1.4 2.1 3.3 1.2 1.5 2.2 3.6 0.4 0.5 0.7 1.2
40-minute speed = 0.014 0.013 0.011 0.010 1.1 1.4 2.1 3.3 1.2 1.5 2.3 3.6 0.4 0.5 0.7 1.2
30-minute speed = 0.014 0.013 0.011 0.010 1.1 1.4 2.1 3.3 1.2 1.5 2.3 3.6 0.4 0.5 0.7 1.2
20-minute speed = 0.014 0.013 0.011 0.010 1.1 1.4 2.1 3.3 1.2 1.6 2.3 3.6 0.4 0.5 0.7 1.2

10-minute speed = 0.014 0.013 0.012 0.010 1.1 1.5 2.2 3.4 1.2 1.6 2.4 3.7 0.4 0.5 0.8 1.2

k (Fig. 7-13) for Ho'=1.5' - 4.5' = 1.12 Short Medium Long Frank Tk
ds/Ho' >3 Cot (theta) = 3 R/Ho' (Fig. 7-12) = 1.3 k  (Fig. 7-13) for Ho'=4' - 12' = 1.148 Cot (theta ) = 3

Ho'/gT2 Runup (uncorrected) Runup (corrected for scale effects) Runup (corrected for riprap)
60-minute speed = 0.014 0.013 0.011 0.010 1.4 1.9 2.7 4.3 1.6 2.1 3.0 4.8 0.5 0.7 1.0 1.6
50-minute speed = 0.014 0.013 0.011 0.010 1.4 1.9 2.7 4.3 1.6 2.1 3.0 4.8 0.5 0.7 1.0 1.6
47-minute speed = 0.014 0.013 0.011 0.010 1.4 1.9 2.7 4.3 1.6 2.1 3.1 4.8 0.5 0.7 1.0 1.6
40-minute speed = 0.014 0.013 0.011 0.010 1.4 1.9 2.7 4.3 1.6 2.1 3.1 4.8 0.5 0.7 1.0 1.6
30-minute speed = 0.014 0.013 0.011 0.010 1.4 1.9 2.7 4.3 1.6 2.1 3.1 4.9 0.5 0.7 1.0 1.6
20-minute speed = 0.014 0.013 0.011 0.010 1.4 1.9 2.8 4.4 1.6 2.1 3.1 4.9 0.5 0.7 1.0 1.6

10-minute speed = 0.014 0.013 0.012 0.010 1.5 2.0 2.9 4.5 1.7 2.2 3.2 5.1 0.5 0.7 1.0 1.7

Wave Runup+Setup for 3:1 (H:V) => 0.6 0.8 1.1 1.8

Short Medium Long Frank Tk Correct for Riprap,
Water Depth (D) = 32 32 32 32  => input R/Ho' (1.5 slope, Fig.7-12) = 2
Setup (S) = 0.01 0.03 0.05 0.14 R/Ho' (Fig. 7-15,ds/Ho'=3) = 0.65

Correction Factor = 0.325

Some Definitions
Hs = Significant wave height (define only for deep water conditions, see SPM Pg. 3-2)
Hmo = Spectrally based signifinat wave height (SPM, Pg. 3-39)
Hmo ~ Hs (for deep water conditions)
Hmo < Hs (for shallow water conditions)

Wave Calculations (Webb) Webb Track 2:02 PM6/24/03



WIND WAVE-RUNUP AND WIND SETUP CALCULATIONS AT BACON ISLAND:
1. Data for "fastest mile of record" are from generalized charts published by USACE (1976) and USBR (1981).
2. Wave runup calculation procedures are from Shore Protection Manual by USACE (1984).
3. Reservoir setup calculation procedures are from Freeboard Criteria and Guidelines by USBR (1981).

Short Medium Long Mildred Is
Fetch (miles) = 0.39 0.69 (not used) 2.04  => input

Fastest Mile Speed (overland @ 25-ft. level), mph = 60 60 60  => input
1-mile travel time (Figure 3-12), seconds = 60 60 60

Ut/U3600 (Figure 3-13) = 1.240 1.240 1.240  => input
One-hour avg. speed (Ut=3600)= 48.4 48.4 48.4

Ut=3600s/U3600 (60 min. duration, Fig. 3-13) = 1.000 1.000 1.000
                                                                          Ut=3000s/U3600 (50 min. duration, Fig. 3-13) = 1.000 1.000 1.000
                                                                          Ut=2820s/U3600 (47 min. duration, Fig. 3-13) = 1.004 1.004 1.004

Ut=2400s/U3600 (40 min. duration, Fig. 3-13) = 1.005 1.005 1.005
Ut=1800s/U3600 (30 min. duration, Fig. 3-13) = 1.010 1.010 1.010
Ut=1200s/U3600 (20 min. duration, Fig. 3-13) = 1.020 1.020 1.020
Ut=600s/U3600 (10 min. duration, Fig. 3-13) = 1.047 1.047 1.047

Calculate Wave Characteristics (for Deep Water Conditions I.e. d/L > 1/2):
Short Medium Long Mildred Is Short Medium Long Mildred Is Short Medium Long Mildred Is

Average Speed (mph) Over Water Adj. = 0.9 (fetch < 10 mi.) Calculate UA (mph)
60-minute duration = 48.4 48.4 48.4 43.5 43.5 43.5 61.1 61.1 61.1
50-minute duration = 48.4 48.4 48.4 43.5 43.5 43.5 61.1 61.1 61.1
47-minute duration = 48.6 48.6 48.6 43.7 43.7 43.7 61.4 61.4 61.4
40-minute duration = 48.6 48.6 48.6 43.8 43.8 43.8 61.5 61.5 61.5
30-minute duration = 48.9 48.9 48.9 44.0 44.0 44.0 61.9 61.9 61.9
20-minute duration = 49.4 49.4 49.4 44.4 44.4 44.4 62.6 62.6 62.6
10-minute duration = 50.7 50.7 50.7 45.6 45.6 45.6 64.7 64.7 64.7

FETCH LIMITED
Calculate Hmo (feet) Calculate Tm (seconds) Calculate t (hours)

60-minute duration = 1.15 1.53 2.63 1.61 1.95 2.79 0.22 0.32 0.65
50-minute duration = 1.15 1.53 2.63 1.61 1.95 2.79 0.22 0.32 0.65
47-minute duration = 1.15 1.54 2.64 1.61 1.95 2.80 0.22 0.32 0.65
40-minute duration = 1.16 1.54 2.64 1.61 1.95 2.80 0.22 0.32 0.65
30-minute duration = 1.16 1.55 2.66 1.62 1.95 2.80 0.22 0.32 0.65
20-minute duration = 1.18 1.57 2.69 1.62 1.96 2.81 0.22 0.32 0.65
10-minute duration = 1.22 1.62 2.78 1.64 1.98 2.84 0.21 0.31 0.64

FULLY DEVELOPED
Calculate Hmo (feet) Calculate Tm (seconds) Calculate t (hours)

60-minute duration = 60.5 60.5 60.5 22.64 22.64 22.64 55.27 55.27 55.27
50-minute duration = 60.5 60.5 60.5 22.64 22.64 22.64 55.27 55.27 55.27
47-minute duration = 61.1 61.1 61.1 22.76 22.76 22.76 55.54 55.54 55.54
40-minute duration = 61.2 61.2 61.2 22.78 22.78 22.78 55.61 55.61 55.61
30-minute duration = 62.0 62.0 62.0 22.92 22.92 22.92 55.95 55.95 55.95
20-minute duration = 63.5 63.5 63.5 23.20 23.20 23.20 56.63 56.63 56.63
10-minute duration = 67.7 67.7 67.7 23.96 23.96 23.96 58.48 58.48 58.48

Calculate Runup and Setup: k (Fig. 7-13) for Ho'=1.5' - 4.5' = 1.056 Short Medium Long Mildred Is
ds/Ho' >3 Cot (theta) = 6 R/Ho' (Fig. 7-12) = 0.66 k  (Fig. 7-13) for Ho'=4' - 12' = 1.072 Cot (theta ) = 6

Ho/gT2 Runup (uncorrected) Runup (corrected for scale effects) Runup (corrected for riprap)
60-minute duration = 0.014 0.013 0.010 0.8 1.0 1.7 0.8 1.1 1.8 0.3 0.3 0.6
50-minute duration = 0.014 0.013 0.010 0.8 1.0 1.7 0.8 1.1 1.8 0.3 0.3 0.6
47-minute duration = 0.014 0.013 0.010 0.8 1.0 1.7 0.8 1.1 1.8 0.3 0.3 0.6
40-minute duration = 0.014 0.013 0.010 0.8 1.0 1.7 0.8 1.1 1.8 0.3 0.3 0.6
30-minute duration = 0.014 0.013 0.011 0.8 1.0 1.8 0.8 1.1 1.9 0.3 0.4 0.6
20-minute duration = 0.014 0.013 0.011 0.8 1.0 1.8 0.8 1.1 1.9 0.3 0.4 0.6
10-minute duration = 0.014 0.013 0.011 0.8 1.1 1.8 0.8 1.1 1.9 0.3 0.4 0.6

Calculate Runup and Setup: k (Fig. 7-13) for Ho'=1.5' - 4.5' = 1.072 Short Medium Long Mildred Is
ds/Ho' >3 Cot (theta) = 5 R/Ho' (Fig. 7-12) = 0.79 k  (Fig. 7-13) for Ho'=4' - 12' = 1.093 Cot (theta ) = 5

Ho/gT2 Runup (uncorrected) Runup (corrected for scale effects) Runup (corrected for riprap)
60-minute duration = 0.014 0.013 0.010 0.9 1.2 2.1 1.0 1.3 2.2 0.3 0.4 0.7
50-minute duration = 0.014 0.013 0.010 0.9 1.2 2.1 1.0 1.3 2.2 0.3 0.4 0.7
47-minute duration = 0.014 0.013 0.010 0.9 1.2 2.1 1.0 1.3 2.2 0.3 0.4 0.7
40-minute duration = 0.014 0.013 0.010 0.9 1.2 2.1 1.0 1.3 2.2 0.3 0.4 0.7
30-minute duration = 0.014 0.013 0.011 0.9 1.2 2.1 1.0 1.3 2.3 0.3 0.4 0.7
20-minute duration = 0.014 0.013 0.011 0.9 1.2 2.1 1.0 1.3 2.3 0.3 0.4 0.7
10-minute duration = 0.014 0.013 0.011 1.0 1.3 2.2 1.0 1.4 2.4 0.3 0.4 0.8

k (Fig. 7-13) for Ho'=1.5' - 4.5' = 1.093 Short Medium Long Mildred Is
ds/Ho' >3 Cot (theta) = 4 R/Ho' (Fig. 7-12) = 0.98 k  (Fig. 7-13) for Ho'=4' - 12' = 1.115 Cot (theta ) = 4

Ho/gT2 Runup (uncorrected) Runup (corrected for scale effects) Runup (corrected for riprap)
60-minute speed = 0.014 0.013 0.010 1.1 1.5 2.6 1.2 1.6 2.8 0.4 0.5 0.9
50-minute speed = 0.014 0.013 0.010 1.1 1.5 2.6 1.2 1.6 2.8 0.4 0.5 0.9
47-minute speed = 0.014 0.013 0.010 1.1 1.5 2.6 1.2 1.6 2.8 0.4 0.5 0.9
40-minute speed = 0.014 0.013 0.010 1.1 1.5 2.6 1.2 1.6 2.8 0.4 0.5 0.9
30-minute speed = 0.014 0.013 0.011 1.1 1.5 2.6 1.2 1.7 2.8 0.4 0.5 0.9
20-minute speed = 0.014 0.013 0.011 1.2 1.5 2.6 1.3 1.7 2.9 0.4 0.5 0.9
10-minute speed = 0.014 0.013 0.011 1.2 1.6 2.7 1.3 1.7 3.0 0.4 0.6 1.0

k (Fig. 7-13) for Ho'=1.5' - 4.5' = 1.12 Short Medium Long Mildred Is
ds/Ho' >3 Cot (theta) = 3 R/Ho' (Fig. 7-12) = 1.3 k  (Fig. 7-13) for Ho'=4' - 12' = 1.148 Cot (theta ) = 3

Ho/gT2 Runup (uncorrected) Runup (corrected for scale effects) Runup (corrected for riprap)
60-minute speed = 0.014 0.013 0.010 1.5 2.0 3.4 1.7 2.2 3.8 0.5 0.7 1.2
50-minute speed = 0.014 0.013 0.010 1.5 2.0 3.4 1.7 2.2 3.8 0.5 0.7 1.2
47-minute speed = 0.014 0.013 0.010 1.5 2.0 3.4 1.7 2.2 3.8 0.5 0.7 1.2
40-minute speed = 0.014 0.013 0.010 1.5 2.0 3.4 1.7 2.2 3.8 0.5 0.7 1.3
30-minute speed = 0.014 0.013 0.011 1.5 2.0 3.5 1.7 2.3 3.9 0.6 0.7 1.3
20-minute speed = 0.014 0.013 0.011 1.5 2.0 3.5 1.7 2.3 3.9 0.6 0.7 1.3
10-minute speed = 0.014 0.013 0.011 1.6 2.1 3.6 1.8 2.4 4.0 0.6 0.8 1.3

Wave Runup+Setup for 3:1 (H:V) => 0.6 0.8 1.4

Short Medium Long Mildred Is Correct for Riprap,
Water Depth, ft (D) = 32 32 32  => input R/Ho' (1.5 slope, Fig.7-12) = 2
Setup, ft (S) = 0.02 0.03 0.09 R/Ho' (Fig. 7-15,ds/Ho'=3) = 0.65

Correction Factor = 0.325

Some Definitions
Hs = Significant wave height (define only for deep water conditions, see SPM Pg. 3-2)
Hmo = Spectrally based signifinat wave height (SPM, Pg. 3-39)
Hmo ~ Hs (for deep water conditions)
Hmo < Hs (for shallow water conditions)

Wave Calculations (Bacon) Bacon Island 2:02 PM6/24/03


























